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NOTICE 

THIS  DOCUMENT  HAS  BEEN  REPRODUCED 
FROM  THE  BEST  COPY  FURNISHED  US  BY 
THE  SPONSORING  AGENCY.  ALTHOUGH  IT 
IS  RECOGNIZED  THAT  CERTAIN  PORTIONS 
ARE  ILLEGIBLE,  IT  IS  BEING  RELEASED 
IN  THE  INTEREST  OF  MAKING  AVAILABLE 
AS  MUCH  INFORMATION  AS  POSSIBLE. 


IN  REPLY  REFER  TO 

NAPEN-D 


DEPARTMENT  OF  THE  ARMY 

PHILADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE- 2 D & CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  19108 


Honorable  Brendan  T.  Byrne  2 9 AUG  1979 

Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

Inclosed  Is  the  Phase  I Inspection  Report  for  Evans  Pond  Dam  In 
Camden  County,  New  Jersey  which  has  been  prepared  under  authorization 
of  the  Dam  Inspection  Act,  Public  Law  92-367.  A brief  assessment 
of  the  dam's  condition  is  given  on  the  first  three  pages  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  the  Evans  Pond  Dam,  initially  listed  as 
a "High"  hazard  potential  structure,  but  reduced  to  "Significant" 
hazard  potential  category  as  a result  of  this  inspection,  is  judged 
to  be  in  poor  overall  condition.  The  dam's  spillway  is  considered 
Inadequate  as  61  percent  of  the  100-year  flood  would  overtop  the 
dam.  To  insure  adequacy  of  the  structure,  the  following  actions, 
as  a minimum,  are  recommended: 

a.  The  actual  capacity  of  the  spillway  should  be  determined 
using  more  precise  and  sophisticated  methods  and  procedures  by  a 
qualified,  professional  consultant,  engaged  by  the  owner.  This  study 
should  be  completed  within  four  months  from  the  date  of  approval 

of  thi9  report.  To  afford  protection  against  loss  of  the  dam,  an 
auxilary  crest  spillway  should  then  be  designed  and  constructed  in 
calendar  year  1979.  In  the  interim,  a detailed  emergency  operation 
plan  and  warning  system  should  be  promptly  develped.  Also,  during 
periods  of  unusually  heavy  precipitation,  around  the-clock  surveillance 
should  be  provided . 

b.  Within  four  months  from  the  date  of  approval  of  this  report, 
graded  stone  riprap  should  be  installed  at  the  dam's  corrugated  metal 
pipe  (CMP)  outlets  to  prevent  further  erosion. 

c.  The  remedial  measures  recommended  above  are  only  temporary 
actions  and  will  not  alleviate  the  basic  structural  unsoundness  of 


■ NAPEN-D 

HONORABLE  Brendan  T.  Byrne 
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the  dam.  Within  one  year  from  the  date  of  approval  of  this  report, 
further  studies  should  be  undertaken  to  evaluate: 

(1)  Feasibility  of  major  repairs  to  the  existing  dam. 

(2)  Design  of  a replacement  structure. 

t 

(3)  Complete  removal  of  the  existing  dam  and  enlarging  the 
present  reservoir. 

t 

A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  cf  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congressmen  James  J.  Florio  and 
Edwin  B.  Forsythe  of  the  First  and  Sixth  Districts,  respectively. 

Under  the  provisions  of  the  Freedom  of  Information  Act,  the  inspection 
report  will  be  subject  to  release  by  this  office,  upon  request,  thirty 
days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS) , Springfield,  Virginia,  22161 
at  a reasonable  cost.  "Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Safety  Program  will  be  the  implementation 
of  the  recommendations  made  as  a result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Sincerely  yours. 
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EVANS  POND  DAM  (NJ  00394) 


CORTS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  14  June  1978  by  Louis  Berger  and  Associates, 

Inc.  under  contract  to  the  State  of  New  Jersey.  The  state,  under  agreement 
with  the  U.  S.  Army  Engineer  District,  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dam  Inspection  Act,  Public  Law 
96-367. 

The  Evans  Pond  Dam,  initially  listed  as  a "High"  hazard  potential 
structure,  but  reduced  to  "Significant"  hazard  potential  category  as 
a result  of  this  inspection,  is  judged  to  be  in  poor  overall  condition. 

The  dam's  spillway  is  considered  inadequate  as  61  percent  of  the  100- 
year  flood  would  overtop  the  dam.  To  insure  adequacy  of  the  structure, 
the  following  actions,  as  a minimum,  are  recommended: 

a.  The  actual  capacity  of  the  spillway  should  be  determined  using 
more  precise  and  sophisticated  methods  and  procedures  by  a qualified, 
professional  consultant,  engaged  by  the  owner.  This  study  should  be 
completed  within  four  months  from  the  date  of  approval  of  this  report. 

To  afford  protection  against  loss  of  the  dam,  an  auxilary  crest  spillway 
should  then  be  designed- and  constructed  in  calendar  year  1979.  In  the 
interim,  a detailed  emergency  operation  plan  and  warning  system  should 
be  promptly  develped.  Also,  during  periods  of  unusually  heavy  precipit- 
ation, around  the-clock  surveillance  should  be  provided. 

b.  Within  four  months  from  the  date  of  approval  of  this  report, 
graded  stone  rip-rap  should  be  installed  at  the  dam’s  corrugated  metal 
pipe  (CMP)  outlets  to  prevent  further  erosion. 

c.  The  remedial  measures  recommended  above,  are  only  temporary 
actions  and  will  not  alleviate  the  basic  structural  unsoundness  of  the 
dam.  Within  one  year  from  the  date  of  approval  of  this  report,  further 
studies  should  be  undertaken  to  evaluate: 

(1)  Feasibility  of  major  repairs  to  the  existing  dam. 

(2)  Design  of  a replacement  structure. 

(3)  Complete  removal  of  the  existing  dam  and  enlarging  the  present 
reservoir. 


APPRO V 


AMES  G.  TOM- 
Colonel,  Corps  of  Engineers 
District  Engineer 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam  Evans  Pond  Dam 


NJ  00394 


State  Located New  Jersey 

County  Located  Camden 

Coordinates Lat. 3954.0  - Long. 7501. 3 

S t re  am Cooper  River 

Date  of  Inspection  14  June  1978 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


The  concrete  spillway  is  badly  deteriorated  structurally 
and  is  undermined  to  an  unknown  degree.  The  embankment 
is  adequate  only  as  long  as  the  Wallworth  dam  remains  at 
its  present  crest  elevation.  Despite  apparent  low 
probability  of  serious  downstream  damage  op  loss  of  life 
in  the  event  of  failure,  corrective  measures  should  be 
undertaken  in  the  near  future: 

1)  Construct  an  auxiliary  crest  spillway 

2)  Install  riprap  at  the  CMP  outlets 

f 

However,  these  will  not  alleviate  the  basic  structural 
unsoundness  of  the  dam.  Further  studies  should  be 
undertaken  in  the  future  to  evaluate: 


I 


1)  Feasibility  of  major  repairs  to  the  existing 
dam 

2)  Design  of  a replacement  structure 

3)  Complete ' removal  of  the  existing  dam  and 
redredging  the  reservoir 

The  spillway  capacity  is  inadequate  and  does  not  meet  the 
requirements  of  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  having  a capacity  before  overtopping 
of  only  60%  of  the  spillway  design  flood. 
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Rudolph  Wrubel  P.E. 

Vice  President,  Engineering 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM  EVANS  POND  DAM  NJ  00394 


SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared 
in  accordance  with  contract  FPM-36  between 
Louis  Berger  & Associates,  Inc.  and  the  State 
of  New  Jersey  and  its  Department  of  Environmental 
Protection,  Division  of  Water  Resources.  The 
State  in  turn,  is  under  agreement  with  the  U.S. 
Army  Engineer  District,  Philadelphia  to  have 
this  inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate 
the  structural  and  hydraulic  condition  of  the 
Evans  Pond  Dam  and  appurtenant  structures,  and 
to  determine  if  the  dam  constitutes  a hazard  to 
human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Evans  Pond  Dam  is  an  earth  embankment  structure 
with  a deteriorated  concrete  spillway  and  two 
new  corrugated  metal  relief  pipes (recently 
installed) . 

The  dam  was  constructed  in  1917  and  has  a 
variable  top  width  in  the  earth  section  of 
approximately  25  feet.  The  crest  is  covered 
with  an  asphalt  roadway  pavement  but  the  bridge 
over  the  spillway  apron  is  presently  closed  to 
vehicular  traffic. 
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The  dam  is  approximately  370  feet  long  and 
the  spillway  structure  is  a semicircular  ogee 
weir  of  78  feet  crest  length  with  a sluice 
gate  at  each  end  of  its  arc.  The  spillway  is 
a reinforced  concrete  structure  supported  on 
timber  piles.  The  abutments  are  incorporated 
into  bridge  piers  for  the  structure  which 
crosses  the  pond  at  a point  just  below  the 
spillway.  This  bridge  is  a steel  stringer 
timber  decked  structure  twenty  feet  in  width 
with  wingwalls  and  abutments  of  reinforced 
concrete.  It  is  also  supported  on  timber  piles. 

The  circular  spillway  is  located  at  approximately 
the  center  of  the  dam  and  has  two  sluice  gates 
at  each  abutment.  These  sluiceways  have  18 
inch  outfall  lines  and  were  employed  in  the  past 
to  control  the  level  of  the  reservoir.  The 
location  and  grade  of  these  lines  are  unknown. 
Within  the  last  two  years,  two  additional 
corrugated  metal  elitipical  pipes,  approximately 
6x4  feet  have  been  installed  just  west  of  the 
concrete  spillway  to  reduce  the  undercutting 
problem  as  delineated  in  the  appended  1975 
Report  by  Edward  H.  Richardson  Associates,  Inc. 
The  invert  elevations  of  the  new  CMPA  pipe 
spillways  are  constructed  at  approximately  the 
same  grade  as  the  concrete  spillway  crest. 

b.  Location 

Evans  Pond  Dam  is  located  in  Haddonfield,  Camden 
County,  New  Jersey.  The  dam  is  built  across 
the  Cooper  River  approximately  7.2  miles  from 
its  confluence  with  the  Delaware  River.  It  is 
approximately  200  yards  above  the  Wallworth 
Dam  which  is  immediately  southeast  of  Kings 
Highway ( Route  41). 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  about  13  feet 
and  the  conservation  storage  is  estimated  to 
be  50  acre  feet.  Therefore,  the  dam  is  in  the 
small  size  category  as  defined  by  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 
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d.  Hazard  Classification 


Several  densely  populated  communities;  Cherry 
Hill,  Haddonfield,  Collingswood  and  Camden 
are  below  the  dam  site  but  practically  all 
residential  areas  are  above  flood  elevation. 
Flooding  in  the  downstream  reaches  below  the 
dam  are  confined  mainly  to  the  Cooper  River 
Lake  basin  and  Camden  County  Parklands.  The 
historic  highwater  datum  fairly  closely 
approximates  parkland  boundaries.  Based  on 
available  data,  it  is  felt  the  existing  structure 
is  potentially  unstable  and  its  failure  and 
ensuing  mudwave  could  conceivably  trigger  the 
failure  of  the  Wallworth  dam  just  downstream. 
Further,  the  existing  Kings  Highway  bridge  just 
below  the  Wallworth  Dam  is  quite  old  and  its 
structural  stability,  due  to  such  a collapse, 
is  suspect.  However,  the  dam  is  downgraded 
from  high  hazard  to  a significant  hazard 
category  as  the  only  economic  loss  most  probably 
would  be  the  aforementioned  downstream 
structures . 

e.  Ownership 

The  dam  is  owned  by  the  Camden  County  Park 
Commission,  Park  Drive,  Cherry  Hill,  N.J.  08054 

f.  Purpose  of  Dam 

The  dam  is  used  for  scenic/recreation  purposes. 

g.  Design  and  Construction  History 

The  dam  was  designed  in  1917  as  a rolled  earth 
embankment  with  the  concrete  spillway  by 
Remington  & Vosbury  for  the  original  owner, 
the  Borough  of  Haddonfield.  The  two  additional 
CMPA  sluiceways  were  added  in  1976. 

h.  Normal  Operating  Procedures 
See  Section  4 
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1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  the  Evans  Pond  Dam  is 
17.4  square  miles. 

b.  Discharge  at  Dam  Site 

A water  level  gage  is  located  at  the  Wallworth 
dam  immediately  downstream.  According  to  records, 
the  maximum  discharge  recorded  there  is  3300  cfs 
on  August  28,  1971.  The  spillway  capacity  with 
the  reservoir  at  the  abutment  top  elevation  is 
calculated  to  be  approximately  2750  c.f.s. 


c.  Elevation  (M.S.L.) 

Top  of  dam  - 17.0 

Maximum  pool  - 17.0 

Recreation  pool  - 12.5 

Streambed  at  centerline  of  dam  - 4+  feet 

■» 

d.  Reservoir 

Length  of  recreation  pool  - 3430  feet 
Length  of  maximum  pool  - 7700  feet 


e.  Storage 

Top  of  dam 
Recreation  pool 
Design  for  surcharge 

f.  Reservoir  Surface 


220  acre  feet 
50  acre  feet  (estimated) 
170  acre  feet 


Maximum  pool  (top  of  dam)  70  acres 

Recreation  pool  (spillway  crest)  25  acres 


g.  Dam 


Type  - earth  embankment  with  concrete  spillway 
Length  - 375  feet 
Height  - 13  feet 

Freeboard  between  normal  reservoir  and  the  top 
of  the  dam  - 4.5  feet 
Top  width  - 25  feet 
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Side  slopes  - 2:1  (maximum) 

Zoning  - Unknown 
Impervious  core  - unknown 
Grout  curtain  - none  recorded 

Embankment  - composition  and  compactness  unknown 

h.  Diversion  and  Regulating  Tunnel 
None 

i.  Spillway 

Type  - Ogee  crest 
Length  of  weir  - 78  feet 
Crest  elevation  - 12.5 
U/S  Channel  - none 

D/S  Channel  - reservoir  pond  for  Wallworth  Dam 

j.  Regulating  Outlets 

1)  2 wood  gates  (ratchet-operated)  with 
18"  0 pipes  (Inverts  unknown) 

2)  2 6 ' x4 ' CMP A Invert  El.  12.5+  (Outlet 
invert  unknown) 
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SECTION  2 


ENGINEERING  DATA 


2.1  DESIGN 

The  only  information  available  for  review  for  the 
Evans  Pond  Dam  included  the  report:  "Investigative 
Study  of  Evans  Pond  Dam  for  Camden  County  Park 
Commission,  July  1975,  by  Edward  H.  Richardson 
Associates,  Inc.,  Newark  Delaware." 

No  construction  contract  drawings,  specifications 
or  as-built  documents  were  available. 

2.2  CONSTRUCTION 

No  information  regarding  the  dam  construction, 
maintenance  or  repairs  was  available. 

2.3  OPERATION 
See  Section  4 

2.4  EVALUATION 


The  field  inspection  and  a review  of  the  boring  logs 
taken  during  the  appended  report  study  indicate 
that  the  subsoil  underlying  the  embankment  is  weak. 
The  lack  of  detailed  construction  records  and 
additional  geotechnical  analyses  render  it  impossible 
to  make  more  cogent  subsurface  evaluation. 

An  underwater  investigation  undertaken  by  the  Park 
Commission  about  5 years  ago  indicated  serious 
undermining  of  the  concrete  spillway  and  abutments. 

Additional  information  required  for  a detailed 
structural  evaluation  should  include: 

1)  As-built  measurements 

2)  Soils  borings  in  the  earth  embankment 

3)  Piezometric  levels  in  the  embankment 

4)  Additional  underwater  inspections 
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SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

The  visual  inspections  of  the  Evans  Pond  dam 
took  place  on  June  14,  21,  and  28,  1978. 

An  underwater  inspection  was  undertaken  about 
five  years  ago  by  Camden  County  Park  Commission 
employees  but  the  original  documentation,  save  for 
a brief  summary  contained  in  the  Richardson 
report,  was  unavailable. 

b.  Dam 

The  surface  and  slopes  of  the  embankment  appear 
to  be  in  fair  condition.  Some  minor  erosion 
has  occurred  at  various  spots  and  the  recently 
installed  sluice  pipes  exhibit  outlet  velocities 
that  could  cause  scour  during  periods  of 
high  flow.  No  evidence  of  seepage  or  significant 
settlement  were  observed  but  at  the  time  of 
inspection  the  backwater  elevation  from  the 
Wallworth  dam  downstream  limited  the  exposed 
height  of  embankment  to  about  3.5  feet.  It 
appears  the  upstream  face  is  heavily  silted  up 
and  the  toe  of  the  downstream  face  is  continually 
submerged. 

c.  Appurtenant  Structures 

Serious  concrete  spalling  and  deterioration  was 
observed  at  the  concrete  abutments  and  wingwalls 
below  the  concrete  spillway.  As  previously 
stated,  the  spillway  structure  and  access  bridge 
are  undermined. 

d.  Reservoir  Area 

According  to  the  Camden  County  Park  Commission 
officials,  nothing  is  done  regarding  siltation 
of  the  reservoir.  Debris  is  removed  as  a 
continuing  part  of  Park  maintenance. 


e.  Downstream  Channel 

Some  minor  erosion  of  the  downstream  reservoir 
was  noted. 

3.2  EVALUATION 


The  main  subjects  of  concern  to  the  inspection  team 
were : 

a.  The  structural  condition  of  the  abutment  walls  and 
spillway  with  special  concern  regarding  the  under- 
mining . 

b.  The  capacity  of  the  spillway  and  the  additional 
6x4  foot  CMPA  pipes. 

c.  The  potential  hazard  of  Evans  Pond  dam  in  relation 
to  the  Wallworth  dam  and  Kings  Highway  bridge 
immediately  downstream. 

Further  discussion  and  evaluation  of  these  subjects 
are  covered  in  Section  7.  The  recommendations  set 
forth  on  page  12  of  Richardson's  report  were  not 
implemented. 


SECTION  4 - OPERATIONAL  PROCEDURES 


4 . 1  PROCEDURES 


Operational  procedures  were  not  physically  observed 
by  the  inspection  team.  From  discussions  with  Mr. 

John  E.  Kern,  Superintendent  of  the  Camden  County 
Park  Commission,  it  was  learned  that  except  for  the 
removal  of  debris  blocking  the  spillway  and 
sluiceways,  there  are  no  formal  operational 
procedures . 

However,  prior  to  the  installation  of  the  two  6*  x 4' 
corrugated  metal  pipes,  the  two  wooden  gates  located 
on  either  side  of  the  spillway  (each  controlling  an 
18"  pipe)  were  ratchet  operated  during  high  flow 
periods.  Since  the  installation  of  the  two  relief 
pipes  the  operation  of  the  wooden  gates  has  not 
proved  necessary. 

During  normal  conditions,  the  water  surface  elevation 
of  the  pond  is  at  the  spillway  crest  and  CMPA  inverts. 

4.2  MAINTENANCE  OF  DAM 


Complete  periodic  inspection  and  maintenance  of  the 
dam  is  unfeasible  since  the  upper  face  of  the  dam 
is  almost  completely  silted  and  the  lower  face  is 
approximately  80%  continuously  submerged  due  to  the 
backwater  of  the  Wallworth  Dam.  The  two  ratchet- 
operated  wooden  sluiceways  are  the  only  means  of 
lowering  Evans  Pond  below  spillway  crest  elevation. 
The  successful  use  of  these  sluiceways  is  doubtful 
due  to  the  silting  condition  and  vandalism. 

Draining  of  Wallworth  Lake  to  permit  inspection  of 
the  lower  face  is  not  feasible  since  there  are  no 
apparent  drawdown  facilities  at  that  dam. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


No  maintenance  is  presently  being  performed  on  the 
gated  pipes  except  occasional  removal  of  debris 
from  the  spillway  and  sluiceways. 
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4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 


Throughout  the  year  following  the  installation  of 
the  two  CMPA's,  the  flow  was  continuously  monitored 
by  Park  Commission  personnel  to  insure  proper 
installation.  Moreover,  they  continue  to  monitor 
the  area  during  heavy  flow  periods  to  insure  that 
the  upstream  reservoir  does  not  rise  too  high  and 
impede  the  reservoir  intake  for  the  Haddonfield 
water  supply  which  is  located  a considerable 
distance  upstream. 

The  Park  Commission  does  not  have  a formalized  plan 
for  contacting  civil  defense  or  other  authorities 
but  rely  on  their  own  monitoring  and  methods  of 
alerting  local  authorities  as  necessary. 

4.5  EVALUATION 


Since  the  drawdown  facilities  for  Evans  Pond  Dam 
are  hydraulically  poor  and  none  are  apparent  at 
the  Wallworth  Dam,  in  the  event  of  an  emergency 
the  stability  of  the  dam  could  be  in  jeopardy  if 
it  were  overtopped. 

The  present  operational  procedures  are  deemed  to 
be  adequate  in  view  of  the  physical  and  hydraulic 
aspects  of  the  location. 
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SECTION  5 - HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data 

According  to  the  Recommended  Guidelines  For 
Safety  Inspection  of  Dams,  the  Evans  Pond  dam 
is  a small  size  but  was  classified  by  the  Corps 
of  Engineers  as  a high  hazard  due  to  the 
surrounding  urban  development.  However,  the 
site  inspection  revealed  the  downstream  flood 
plain  is  almost  completely  clear  of  habitable 
structures.  In  addition,  the  storage  capacity 
of  the  pond  itself  has  been  severely  reduced 
due  to  sedimentation.  Based  on  these 
observations  the  hazard  rating  is  downgraded 
from  high  to  significant . 

The  spillway  length  of  the  dam  at  Evans  Pond 
is  78  feet  with  abutments  which  are  4.5  feet 
above  the  spillway  crest.  Additional  discharge 
capacity  is  provided  by  two  6'x4'  CMPA  passing 
under  the  western  embankment.  Maximum  combined 
discharge  through  the  conduits  and  over  the 
spillway  is  2750  cfs,  the  CMPA  conduits 
contributing  only  250  cfs  at  overtopping  head. 

b.  Experience  Data 

From  the  gage  records  at  the  Wallworth  dam, 
the  maximum  flood  within  the  past  ten  years 
occurred  August  27-29,  1971  with  a peak 
discharge  of  3300  cfs.  This  was  adjudged  to 
be  somewhat  greater  than  a 50-year  frequency. 
However,  the  consultant  has  determined  that 
the  SDF  should  be  the  based  on  the  100-year 
precipitation  event.  This  determination  is  in 
conformance  with  the  aforementioned  inspection 
guidelines  and  is  the  result  of  a subjective 
evaluation  of  the  various  hazard  potential 
considerations  associated  with  this  dam  and 
discussed  throughout  this  report. 


The  inflow  hydrograph  was  calculated  utilizing 
the  100-year  precipitation  event  from  the 
Precipitation  Intensity-Duration  Curves 
prepared  by  the  U.S.  Weather  Service.  The 
inflow  hydrograph  for  this  drainage  area  was 
calculated  using  the  SCS  unit  hydrograph.  A 
peak  inflow  to  the  reservoir  of  4900  cfs  for 
the  100-year  flood  event  was  routed  through  the 
reservoir  resulting  in  a minor  reduction  in 
the  discharge  to  4700  cfs.  Additionally,  a 
Log-Pearson  Type  III  flood  frequency  analysis 
performed  on  data  obtained  at  a gaging  station 
1000  feet  downstream  from  Evan's  Pond  yields 
a 100-year  flood  of  4970  cfs  which  correlates 
with  the  inflow  discharge  obtained  by  the  prior 
method . 

At  the  direction  of  the  Corps  of  Engineers, 
the  100-year  frequency  flood  and  its  respective 
discharge  were  also  computed  utilizing  precipitation 
values  obtained  from  Technical  Paper  No.  40  which 
were  input  into  the  HEC-1  computer  program.  The 
values  obtained  for  the  100-year  flood  before 
and  after  routing  were  4634  cfs  and  4498  cfs 
respectively.  Based  on  this  reevaluation 
program,  the  spillway  capacity  will  accommodate 
about  60%  of  the  SDF  which  would  overtop  the 
embankments  by  slightly  more  than  1.0 
feet . 

c.  Visual  Observations 

The  stability  of  the  dam  relies  to  a large 
extent  on  the  backwater  from  the  Wallworth  dam 
downstream.  This  backwater  extends  up  to  the 
spillway  at  Evans  Pond  but  causes  a reduction  in 
spillway  capacity  of  the  two  CMPA  sluices 
during  periods  of  high  discharge. 

d.  Overtopping  Potential 

Using  the  recommended  results  obtained,  the 
spillway  is  marginally  inadequate  for  the 
design  criteria.  The  discharge  of  the 
reservoir  for  a 100-year  storm  would  be  4498  cfs 
with  a spillway  capacity  of  2750  cfs;  therefore 
overtopping  would  occur.  Thus,  the  capacity 
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of  the  spillway  is  60%  of  the  100-year  flood 
event. 

Drawdown 

No  drawdown  capabilities  exist  at  this  dam  since 
the  two  small  sluices  are  inoperative. 


SECTION  6 


STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations  and  Data  Review 

The  original  ogee  concrete  spillway  is  in 
extremely  poor  condition  with  extensive  major 
cracking  on  the  flared  abutment  sidewalls  which 
direct  the  overflow  beneath  the  park  bridge.  They 
are  deteriorated  beyond  sound  structural  repair. 

The  present  spillway  capacity  is  reduced  by  the 
lack  of  freeboard  beneath  the  bridge  and  the 
converging  sidewalls.  According  to  the  Park 
Commission  officials,  their  scuba  divers  observed 
extensive  undermining  of  the  foundation  structure 
but  little  differential  settlement  was  observed; 
thus  the  supporting  timber  piling  is  thought  to 
be  sound.  Because  of  the  continued  undermining 
and  subsequent  loss  of  soil,  the  bridge  and  the 
spillway  could  collapse  should  the  piling  shift 
or  rupture  or  if  the  erosion  cavities  are  breached. 

The  two  corrugated  metal  pipe  spillways  were 
installed  principally  as  a remedial  measure  to 
control  the  level  of  the  upper  reservoir. 

(The  recommendations  setforth  in  the  appended 
report  by  Edward  H.  Richardson  Associates  were 
not  adopted) . These  pipes  do  not  have  adequate 
earth  cover  to  support  heavy  vehicular  traffic 
and  have  inadequate  outfall  scour  protection. 

As  previously  stated,  the  road  over  the  dam  crest 
is  presently  closed  to  traffic. 

The  earth  embankment  appears  to  be  in  fair 
condition  but  is  suspect  due  to  the  spillway 
structure  undermining  and  the  weak  soil  strata 
evidenced  by  the  borings.  Much  of  the  downstream 
embankment  is  continuously  submerged  by  the 
reservoir  tailwater  from  the  Wallworth  dam  and 
the  upstream  slopes  are  silted  up  to  within  2 or 
3 feet  of  the  embankment  crest. 


¥ 
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Four  borings  conducted  at  the  dam  site  (two 
on  the  crest  of  the  dam  and  two  150  feet  north 
of  the  spillway)  revealed  the  uppermost  20  feet 
of  soil  to  be  a loose  sand,  underlain  by  a 
medium  compact  silty  micaceous  sand  to  a depth 
of  40  feet.  Soil  conditions  below  this  forty 
foot  depth  are  categorized  in  general  as  sand, 
silty  and  clayey  sand  and  sandy  silt.  Some 
gravel  is  always  intermixed  with  the  major 
soil  fraction  and  this  gravel,  together  with 
coarser  sand,  becomes  increasingly  abundant  with 
depth.  The  depth  to  bedrock  is  estimated  at 
greater  than  100  feet. 

b.  Seismic  Stability 

As  the  dam  is  located  in  Seismic  Zone  1,  only 
minor  hazard  exists  from  earthquake  forces  and 
the  potential  vulnerability  is  negligible 
regarding  this  aspect.  It  is  believed  that  the 
embankment  was  constructed  by  compaction  methods 
rather  than  by  hydraulic  fill,  and  liquefaction 
from  seismic  activities  would  not  be  a 
consideration . 
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SECTION  7 - ASSESSMENTS/RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Conditions 

On  the  basis  of  the  Phase  I examination,  the 
earth  embankment  appears  to  be  adequate  as 
long  as  the  Wallworth  dam  downstream  remains 
at  its  present  crest  elevation.  However,  should 
this  dam  be  removed  or  collapse,  the  conditions 
would  immediately  worsen  at  Evans  Pond.  The 
concrete  spillway  is  thought  to  be  beyond 
economic  repair  and  is  structurally  unsound,  due 
mainly  to  the  foundation  undermining.  The 
installation  of  the  additional  CMPA  pipes  is 
a satisfactory  stopgap  measure  but  is  mainly 
effective  in  controlling  the  upstream  reservoir 
crest  during  periods  of  normal  flow.  The 
embankment  stability  against  seepage  failure 
remains  in  question. 

b.  Adequacy  of  Information 

The  information  gathered  for  Phase  I appears  to 
be  adequate  in  view  of  the  urgency  and 
recommendations  stated  in  Paragraphs  c and  d 
below.  However  should  additional  studies  be 
undertaken,  the  following  data  would  be  needed: 

1)  As-built  measurements 

2)  Additional  soils  borings 

3)  Piezometric  levels  in  the  embankment 

4)  Additional  underwater  inspections  of  the 
undermined  areas 

c.  Urgency 

A collapse  of  the  Evans  Pond  dam  could 
conceivably  trigger  a failure  of  the  Wallworth 
dam  and  additionally  endanger  the  Kings  Highway 
bridge  immediately  below  the  Wallworth  dam. 
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Conversely,  a collapse  of  the  Wallworth  dam 
would  ultimately  endanger  the  questionable 
stability  of  the  Evans  Pond  Dam.  It  is 
recommended  that  if  further  studies  are  under- 
taken that  the  Wallworth  Dam  be  analyzed  in 
conjunction  with  this  and  any  other  restrictions 
on  this  reach  of  the  Cooper  River.  It  is  felt 
that  the  recommendations  set  out  for  this  study 
dam  should  be  undertaken  in  the  near  future. 

d.  Necessity  for  Further  Study 

An  overall  assessment  of  conditions  at  the 
Evans  Pond  Dam,  in  spite  of  its  poor  condition 
and  juxtiposition  with  the  Wallworth  dam  is 
deemed  to  be  not  unduly  significant  as  it  is 
determined  that  it  does  not  constitute  a major 
hazard  to  human  life  and  only  minor  danger  to 
property.  Further  studies  regarding  its  safety, 
unless  directed  towards  complete  restoration, 
are  thought  to  be  unnecessary. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 


The  attached  calculations  have  shown  that  the  spill- 
way capacity  does  not  meet  the  requirements  of  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
being  able  to  pass  only  60%  of  the  design  flood. 

a.  Alternatives 

1)  As  stated  in  7.1.d,  additional  structural 
studies  could  be  undertaken  to  ascertain 
the  economic  feasibility  of  restoring  the 
present  structure  and  if  this  proved 
unfeasibile,  to  undertake  the  design  of  a 
new  dam  immediately  downstream.  The 
undermining  of  the  present  dam  could  be 
rectified  but  it  is  believed  this  would  not 
solve  the  inherent  weakness  of  the  embank- 
ment zoning  and  the  unknown  structural 
condition  of  the  timber  piling. 

2)  Excepting  for  the  adverse  environmental 
effects  to  the  surrounding  parkland,  the 
most  prudent  solution  is  to  remove  the  dam 
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and  spillway  and  to  dredge  the  upstream 
reservoir  out  to  a depth  compatible  with 
the  downstream  reservoir. 

3)  Despite  the  apparent  low  probability  of 
serious  damage  in  the  event  of  failure, 
certain  remedial  measures  relating  to  the 
present  structure  should  be  undertaken  in 
the  near  future: 

« Constructing  an  auxiliary  crest  spill- 
way in  the  east  approach  embankment. 

* Placing  riprap  at  the  outlet  of  the  two 
CMPA  sluiceways. 

b.  O&M  Maintenance  and  Procedures 

The  Camden  County  Park  Commission  should  develop 
a check  list  for  periodic  maintenance  inspections 
and  keep  records  of  all  findings  and  repairs. 
Also,  their  present  procedures  for  monitoring 
the  site  during  storms  could  be  formalized  to 
insure  notification  of  Civil  Defense  Authorities 
in  the  event  of  emergencies. 
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CHECK  LIST 

HYDRO LOG IC  AND  HYDRAULIC  nATA 
F..NGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS : 17  • 4 sq.  miles  

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  12 -5  (50  acre- ft.) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CA PAC TTY) : 17.0  (220  acre-ft.) 
3LEVAT ION  MAXIMUM  DESIGN  POOL:  Unknown 


ELEVATION  TOP  DAM:  17.0 

CREST : 

a . Elevation  12.5  ___ 

b.  Type  Earth  embankment  with  concrete  spillway 

c.  Width  25  feet  

d.  Length 375  feet 

e.  Location  Spillover  None 

f.  Number  and  Type  of  Gates  2-ratchet  operated  gates 

OUTLET  WORKS:  Spillway;  Sluioes 

a . Type  O^ee;  2-6 'x4*  CMPA  and  2-18"  0 pipes 

b.  Location  Left  abutment  (CMPA) 

c.  Entrance  inverts  32.5 

d.  Exit  inverts Unknown 

e.  Emergency  draindown  facilities  None 

HYDROMETEOROLOGICAL  GAGES:  Gage  at  Wallworth  Dam 

a.  Type  Water-stage  recorder 

b.  Location  Approximately  200' east  of  Kings  Highway  (Rt.  41) 

c.  Records  1%4  - current  

MAXEfUM  NON-DAMAGING  DISCHARGE;  2750  cfs 
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INTRODUCTION 


The  Camden  County  Park  Commission  has  been  engaged  for  the  last  several 

YEARS  IN  AN  EFFORT  TO  UPGRADE  PENNYPACKER  PARK  AND  DOWNSTREAM  AREAS  UNDER 
THEIR  JURISDICTION  TO  ALLEVIATE  FLOODING  PROBLEMS  AND  TO  ENHANCE  THE  DESIR- 
ABILITY OF  THE  PARK  FOR  PUBLIC  USAGE.  THE  PARK,  LOCATED  IN  A SCENIC  REACH 
of  the  Cooper  River  basin  near  Haddonfield,  New  Jersey,  was  constructed 
FOUR  DECADES  AGO  AND  SUBSEQUENTLY  EXPERIENCED  AN  EXTENDED  PERIOD  OF  LIMITED 
MAINTENANCE  UNTIL  RECENT  TIMES. 

Several  road  washouts  in  recent  years  at  Evans  Mill  Dam  prompted  Parks 
Commission  personnel  to  undertake  an  underwater  investigation  of  the  dam, 

SPILLWAY  AND  ROAD  EMBANKMENTS.  THE  MAGNITUDE  AND  SEVERITY  OF  THE  DAMAGE 
FOUND  RESULTED  IN  THE  AUTHORIZATION  OF  THIS  INVESTIGATIVE  STUDY  OF  EVANS  POND 

Spillway  to  determine  the  immediate  and  long  term  actions  necessary  to 

INSURE  THE  INTEGRITY  OF  THE  STRUCTURE  AND  TO  PRESERVE  THE  PUBLIC  SAFETY  AND 
ENJOYMENT  OF  THE  AREA. 


ANALYSIS  OF  PRESENT  BRIDGE  AND  SPILLWAY  AT  EVANS  MILL  POND 

The  present  spillway  structure  at  Evans  Mill  Pond,  constructed  in  1917, 

IS  A semicircular  ogee  weir  of  eighty  feet  crest  length  with  a sluiceway  at 
each  end  of  its  arc.  The  spillway  is  a reinforced  concrete  structure  sup- 
ported ON  TIMBER  PILES.  THE  ABUTMENTS  ARE  INCORPORATED  INTO  BRIDGE  PIERS 
for  Evans  Mill  Road  which  crosses  the  pond  at  this  point.  The  dam  (and 
road)  embankment  is  of  earth  construction.  The  bridge  is  a steel  supported 

TIMBER  DECKED  STRUCTURE  ONLY  TWENTY  FEET  IN  WIDTH.  THE  WINGWALLS  AND  ABUT- 
MENTS ARE  OF  REINFORCED  CONCRETE  AND  ARE  SUPPORTED  ON  PILES.  BECAUSE  OF 
EXTENSIVE  SEDIMENTATION  OF  THE  POND  ABOVE  THE  DAM,  THE  WATER  SURFACE  IS  MAIN- 
TAINED AT  THE  ELEVATION  OF  THE  SPILLWAY  CREST  TO  REDUCE  THE  POSSIBILITY'  OF  FISH 
KILLS.  THE  WATER  APPEARS  TO  BE  OF  POOR  QUALITY,  POSSIBLY  RESULTING  FROM  THE 
EFFLUENT  OF  SEVERAL  UPSTREAM  SEWAGE  TREATMENT  PLANTS  ENTERING  THE  POND. 

The  EXCLUSIVE  PRESENCE  OF  SUCH  COARSE  FISH  SPECIES  AS  CARP  TENDS  TO  VERIFY 
THIS  JUDGEMENT. 

THE  FINDINGS  OF  THE  UNDERWATER  INSPECTION  BY  THE  PARK  COMMISSION  AS  PRE- 
SENTED ON  THEIR  EXHIBITS  DATED  6-23-75  AND  7-18-75  (SEE  DACK  POCKET)  REVEAL  > 

( }ic r WAu.rt  !*>1  <•-/  () 

THE  EXTENT  AND  SEVERITY  OF  THE  DAMAGE  AFFLICTING  THE  STRUCTURE.  SUMMARI- 
ZING THOSE  FINDINGS  BRIEFLY,  THE  DAMAGE  TO  THE  CONCRETE  PORTIONS  OF  THE  STRUC- 
TURE CONSISTS  OF  EXTENSIVE  MAJOR  CRACKS,  DETERIORATION  OF  THE  CONCRETE, 
EXPOSURE  OF  THE  REINFORCING  BARS  AND  LOSS  OF  SUPPORT  FROM  UNDERMINING.  FEW 


AREAS  REMAIN  THAT  HAVE  NOT  BEEN  UNDERMINED  BY  LOSS  OF  SOIL  CARRIED  UNDER  THE 


STRUCTURE.  SEVERAL.  AREAS  OK  SOIL  LOSS  HAVE  RESULTED  IN  LARGE  UNDERMINED 
AREAS.  A SERIES  OF  UNDERMINED  AREAS  ALONG  THE  EAST  ABUTMENT  HAS  THE  PO- 
TENTIAL OF  CONNECTING  AT  ANY  TIME  AND  PRECIPITATING  PARTIAL  OR  TOTAL  FAILURE 
OF  THE  STRUCTURE.  MANY  OF  THE  PILES  HAVE  BEEN  EXPOSED  AS  A RESULT  OF  THE 
LOSS  OF  SOIL,  BUT  THEY  APPEAR  TO  BE  IN  REASONABLY  GOOD  CONDITION. 

HEAVY  SEDIMENTATION  OF  THE  POND  HAS  ELIMINATED  USAGE  OF  THE  RESERVOIRS 
FLOOD  CONTROL  VOLUME.  FIGURES  1 AND  2 DEMONSTRATE  THE  DESIRABILITY  OF 
THIS  FLOOD  CONTROL  FEATURE  AND  POINT  UP  THE  NEED  FOR  EXTENSIVE  DREDGING  OF 

THE  POND. 

ON  THE  BASIS  OF  ON-SITE  INSPECTIONS,  SOIL  BORINGS,  THE  UNDERWATER  INSPECTION, 
THE  PAST  HISTORY  OF  THE  STRUCTURE  AND  PRELIMINARY  HYDRAULIC  AND  STRUCTURAL 
ANALYSES,  IT  IS  FELT  THAT  THE  EXISTING  STRUCTURE  IS  POTENTIALLY  UNSTABLE 
AND  UNSAFE,  THAT  IT  IS  BEYOND  REASONABLE  REPAIR  AND  THAT  IMMEDIATE  ACTIONS 
MUST  BE  TAKEN  TO  PROTECT  THE  DAM  AND  SPILLWAY  AGAINST  FURTHER  DETERIORATION 
AMD  POSSIBLE  FAILURE  FOR  THE  MINIMUM  POSSIBLE  TIME  PERIOD  IN  WHICH  A NEW  STRUC 
TURE  CAN  BE  CONSTRUCTED. 

AS  INTERIM  EMERGENCY  MEASURES,  IT  IS  RECOMMENDED  THAT  THE  ROAD  BE  IMMEDIA- 
TELY CLOSED  TO  ALL  TRAFFIC  AND  THAT  A SURCHARGE  RELIEF  NOTCH  DE  CUT  THROUGH 
THE  EASTERLY  ROAD  EMBANKMENT.  AS  SHOWN  IN  FIGURE  3,  SURCHARGE  NOTCH  ILLUS- 


TRATION, FOR  ANY  GIVEN  STORM,  A TOTAL  SPILLWAY  LENGTH  OF  TWICE  THE  EXISTING 


3 


WOULD  RESULT  IN  A HEAD  OVER  THE  SPILLWAY  OF  ONE  HALF  THAT  PRESENTLY  REALIZED 


Water  behind  an  embankment  creates  pressure  directly  proportional  to  the 
depth.  Reducing  the  depth  reduces  the  total  pressure  against  the  embank- 
ment and  REDUCES  THE  CHANCES  OF  FAILURE  FOR  A WEAKENED  STRUCTURE  SUCH  AS 
THIS.  The  NOTCH  SHOULD  BE  CUT  TO  AN  ELEVATION  JUST  BELOW  THAT  OF  THE  SPILL- 
WAY AND  SHOULD  BE  A MINIMUM  OF  TWENTY  FEET  IN  BOTTOM  WIDTH  WITH  THREE  TO  ONE 

side  slopes.  Lining  with  hot-mix  asphaltic  concrete  on  a stone  base  is 

RECOMMENDED  TO  PREVENT  ENLARGEMENT  OF  THE  NOTCH  BY  FLOWING  WATERS  (SEE 

Figure  4)  which  might  then  tie  in  with  the  interconnecting  caverns  under 

THE  EAST  ABUTMENT. 

IT  IS  FURTHER  RECOMMENDED  THAT  THE  WATER  LEVEL  IN  THE  POND  BE  LOWERED  THE 
MAXIMUM  EXTENT  POSSIBLE  TO  FURTHER  REDUCE  THE  PRESSURE  AGAINST  THE  EMBANK- 
MENT. IT  IS  REALIZED  THAT  THIS  LOWERING  OF  THE  POND  LEVEL  INCREASES  THE  RISK 
OF  SUSTAINING  A FISH  KILL,  BUT  ALL  MEASURES  TO  REDUCE  THE  POSSIBILITY  OF  FAILURE 
OF  THE  STRUCTURE  SHOULD  BE  TAKEN.  SHOULD  THE  STRUCTURE  FAIL,  ADDED  TO  THE 
DEBRIS  OF  THE  STRUCTURE  AND  THE  EMBANKMENT  WILL  BE  LARGE  QUANTITIES  OF  THE 
HIGHLY  ORGANIC  MUDS  PRESENTLY  TRAPPED  IN  EVANS  POND.  IN  ADDITION  TO  THE 
EXPENSE  OF  THE  CLEAN-UP  OPERATION,  THE  EXPOSURE  OF  THESE  MUDS  TO  AIR  WILL 
RESULT  IN  AN  UNSIGHTLY  AND  FOUL  SMELLING  CONDITION.  ADDITIONALLY,  THE  ECO- 
LOGICAL DAMAGE  WOULD  BE  SUBSTANTIAL  WITH  EXTENSIVE  FISH  KILLS  AND  LOSS  OF 


WILDLIFE  HABITAT  IN  BOTH  THE  UPPER  AND  LOWER  PONDS 


The  existing  structure  is  beyond  repair.  The  damage  to  the  spillway,  abut- 
ments AND  EMBANKMENT  ARE  SO  EXTENSIVE  AS  TO  PRECLUDE  REPAIR  ATTEMPTS. 

The  only  possible  repair  WOULD  involve  driving  sheet  piles  upstream  of  the 

SPILLWAY  FROM  BANK  TO  BANK.  THIS  WOULD  BE  AN  EXPENSIVE  AND  NOT  ESPECIALLY 
AESTHETIC  PROPOSITION;  AND  AN  OPERATION  THAT  RUNS  THE  REAL  RISK  OF  A FAILURE 
OF  THE  STRUCTURE  INDUCED  BY  THE  INTENSIVE  VIBRATIONS  THAT  COULD  BE  SET  UP 
DURING  THE  DRIVING  PROCESS.  FAILURE  COULD  OCCUR  BY  COLLAPSE  OF  THE  SPILL- 
WAY OR  EMBANKMENT  OR  BY  LIQUIFICATION  OF  THE  SETTLE  MUDS  WHICH  COULD  PUSH 
UNDER  THE  SPILLWAY  OR  EMBANKMENT.  SETTLE  MUDS  TEND  TO  DEVELOP  A DEGREE 
OF  LATERAL  COHESIVENESS  THAT  CONCEIVABLY  COULD  BE  BROKEN  BY  VIBRATIONS  FROM 


THE  PILE  DRIVING  OPERATION 


3.  HYDROLOGIC  ANALYSIS 


Long  duration  rainfall  records  and  a short  duration  stream  flow  record  near 

THE  SITE  WERE  CORRELATED  TO  DETERMINE  AN  APPROPRIATE  FLOOD  EVENT  FOR  DESIGN 

purposes.  The  maximum  flood  within  the  past  ten  years  occurred  August  27  - 
29,  1971  with  a peak  discharge  of  3,300  cfs . Rainfall  records  indicate  a 
rainfall  on  august  27,  1971  of  approximately  6.1  inches.  The  rainfall  con- 
sidered to  be  of  100  year  frequency  is  in  the  range  of  seven  to  eight  inches. 
The  event  of  August  27,  1971  is,  therefore,  probably  somewhat  greater  than 

A FIFTY  YEAR  FREQUENCY.  THIS  EVENT  WAS  CHOSEN  TO  BE  THE  DESIGN  CONDITION. 

(See  Figure  5.) 

Using  the  existing  structure  as  a starting  point,  the  design  flood  event  was 

ROUTED  THROUGH  THE  EVANS  POND  SPILLWAY  AND  THE  WALLWORTH  DAM  SPILLWAY  TO 

DETERMINE  THE  MAXIMUM  WATER  SURFACE  ELEVATIONS  THAT  COULD  BE  EXPECTED 
IN  EACH  POND.  THE  RESULTS  ARE  SHOWN  SCHEMATICALLY  IN  FIGURE  6.  ON  THE 
BASIS  OF  THIS  ROUTING,  SUBSTANTIAL  DEPTHS  OF  FLOW  OVER  THE  EXISTING  BRIDGE  DECK 
WILL  OCCUR. 

Overtopping  of  the  bridge  is  caused  primarily  by  a lack  of  capacity  in  the 

BOX  CULVERT  CARRYING  WATER  UNDER  THE  BRIDGE.  BACKWATER  FROM  THE  LOWER 

OAM  EXTENDS  UP  TO  THE  SPILLWAY  AT  EVANS  POND  AND  FILLS  THIS  CULVERT  TO  WITHIN 

A FOOT  OF  ITS  CAPACITY.  LITTLE  CAPACITY  REMAINS  FOR  THE  FLOW  COMING  OVER  THE 


SPILLWAY;  AND  AS  A CONSEQUENCY,  THE  STORAGE  BEHIND  THE  EMBANKMENT  CONTINUES 


TO  , NCR  EASE  UNTIL  FLOW  OVER  THE  BRIOGE  OCCURS.  THE  DEPTH  OF  SUBMERGENCE 
FOR  THE  DES.GN  FLOOD  (SEVERAL  FECT)  IS  SUCH  THAT  RAISING  THE  ELEVATION  OF 
THE  DECK  TO  REDUCE  SUBMERGENCE  IS  POINTLESS  T^&'ELEVATI ON-OF-THE— B&GK-OF- 


-THE  PROPPED  UH,UAL  HA3  ®^*'*'*~*^AP^FO-APPROXIMATELY-A-FOOTTO-HELP-VfrHtCUfcAR- 

HAaartGb  LUHunG  EVEN  I'S  OP  LUWER  rHEQUEHGV. 


The  water  surface  elevation  of  the  lower 


POND  IS  APPROXIMATELY  3.5  FEET 


BELOW  the  ELEVATION  OF  BORDERING  EVANS  MILL  ROAD,  PERMITTING  CONSIDERATION 
OF  RAISING  THE  ELEVATION  OF  WALLWORTH  DAM.  THIS  OPTION  WILL  BE  DISCUSSED 

IN  THE  recommendations  Section  of  this  report. 

THE  ROUTING  VERIFIED  that  THE  SPILLWAY  ITSELF  AT  EVANS  DAM  ,S  HYDRAULICALLY 
ADEQUATE  ALTHO^H  A MORE  DETAILED  ANALYSIS  MAY  RECOMMEND  a SLIGHTLY  LONGER 
CREST  LENGTH.  ~ EOR-mg-pURPOSCS  OP  I Hlt»— PRetrl^NARY-INVE^TIGATIONr 
S-TRUCTURE-REFUfcGT-S— MANY— OF— THE— D|  MENS  IONS  AND 
STRUCTURE-; - 


FEATURES  OF  THE  EXISTING  _ 


A CONSIDERABLY  MORE  DETAILED  HYDROLOGIC  AND  HYDRAULIC  ANALYSIS  WOULD  BE 
REQUIRED  FOR  FINAL  DESIGN  PURPOSES. 
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4.  PRELIMINARY  SUBSURFACE  RECONNAISSANCE 

A PRELIMINARY  SU3SURFACE  RECONNAISSANCE  WAS  PERFORMED  FOR  THE  PROPOSED 
RELOCATION  OF  THE  EVANS  POND  SPILLWAY  (SEE  APPENDIX). 

Four  (4)  test  borings  were  performed  at  the  site.  Two  (2)  of  these  test 

BORINGS,  Nos.  2 AND  3,  WERE  PERFORMED  ON  THE  EAST  AND  WEST  SIDES  OF  THE 
EXISTING  BRIDGE  STRUCTURE.  TEST  BORINGS  NOS . I AND  4 WERE  PERFORMED  APPRO- 
XIMATELY 150  FT.  DOWNSTREAM  FROM  THE  BRIDGE  STRUCTURE.  THE  DEPTH  OF  TEST 
BORINGS  AVERAGED  BETWEEN  30  AND  40  FT. 


THE  SOILS  ENCOUNTERED  AT  THE  SITE  MAY  be  DESCRIBED  BY  THE  FOLLOWING  GENERALIZED 
PROFILE: 

Bridge  Section 


Average  Range  of  Strata  depth 

0-5' 

S - 20' 

20  - 23* 

23  - 40' 

Downstream  Section 


Description 

Sandy  and  clay  silt-fill 

Dark  grey  organic  silt  clay  with  some  sand 

Dark  grey  micaceous  silty  sand 

Dark  grey  micaceous  silt 


0-7' 

7 - 17' 

17  - 30'+ 


Sanoy  and  clay  silt-fill 
Dark  grey  silty  sand 
Dark  grey  micaceous  silt 


Based  on  the  results  of  the  field  test  borings,  visual  classifications  and 


limited  laboratory  data,  the  following  conclusions  ARE  DRAWN: 


\1 


J 


1.  At  the  bridge  location,  a definite  weak  zone  by  the  embankment  was 


ENCOUNTERED.  THIS  WEAK  ZONE  OF  LOW  STRENGTH  IS  COINCIDENT  WITH  THE 
REPORTED  VOIDS  BELOW  THE  STRUCTURE.  THEREFORE,  IF  HYDROSTATIC  PRESSURES 
ARE  NOT  RELEASED  OR  REDUCED,  THERE  IS  A POTENTIAL  FOR  SOIL  MOVEMENT  IN  A 
LATERAL  DIRECTION.  ALSO,  THE  SUPPORT  FOR  THE  OVERBURDEN  AND  ROADWAY 
SECTION  IS  DEFINITELY  DECREASING. 

2.  THE  SOILS  ENCOUNTERED  AT  THE  DOWNSTREAM  AREA  REPRESENT  A BETTER  SUBSURFACE 
CONDITION  FOR  STRUCTURE  PLACEMENT.  THE  UNDERLYING  SILT  MATERIAL  IS  STIFF 
AND  WILL  PROVIDE  SUITABLE  PILE  SUPPORT.  ALTHOUGH  THE  SILT  SOILS  MAY  BE 
COMPRESSIBLE  UNDER  ANY  PROPOSED  EMBANKMENT  LOAD,  IT  MAY  BE  POSSIBLE  TO 
CONSTRUCT  EARTH  EMBANKMENTS  IN  THIS  AREA  WITH  A MINIMUM  OF  SETTLEMENT. 

IN  SUMMARY,  THE  TEST  BORINGS  AT  THE  BRIDGE  LOCATION  SUBSTANTIATE  THE  VISIBLE 
POOR  CONDITIONS  OF  THE  STRUCTURE  AND  INDICATE  THAT  CONTINUED  DETERIORATION  IS 
PROBABLY.  AT  THE  DOWNSTREAM  LOCATION,  THE  SOILS  ENCOUNTERED  REPRESENT  A 
MORE  FAVORABLE  SUBSURFACE  CONDITION  FROM  A CONSTRUCTION  POINT  OF  VIEW.  ONCE 
A PROPOSED  STRUCTURE  AND  ALIGNMENT  HAVE  BEEN  FINALIZED,  ADDITIONAL  TEST  BORING 
INFORMATION  WILL  BE  REQUIRED  TO  DETERMINE  DESIGN  PARAMETERS  BASED  ON  ACTUAL 
SUBSURFACE  CONDITIONS  AT  THE  PROPOSED  SITE. 
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5.  RECOMMENDATION 


On  the  basis  of  this  preliminary  investigation,  it  is  recommcndeu 

THAT  A REPLACEMENT  STRUCTURE  BE  CONSTRUCTED  TO  REPLACE  THE  EXISTING  UN- 

k 

SAFE  STRUCTURE  AT  EVANS  DAM.  THE  SOIL  BORINGS  INDICATE  BETTER  SUBSURFACE 
CONDITIONS  DOWNSTREAM  OF  THE  PRESENT  SITE  AND  THE  DOWNSTREAM  RELOCATION 
WOULD  ALLOW  THE  PRESENT  STRUCTURE  TO  PERFORM  THE  FUNCTION  OF  A COFFERDAM 
DURING  CONSTRUCTION  OF  THE  NEW  STRUCTURE.  THIS  COFFERDAM  ROLE  IS  BELIEVED 
SAFE  ASSUMING  THE  RECOMMENDED  EMERGENCY  MEASURES  ARE  PERFORMED. 

AS  SHOWN  ON  FIGURE  7,  THE  PROPOSED  REPLACEMENT  STRUCTURE  AND  ROADWAY  WOULD 
BE  LOCATED  APPROXIMATELY  ONE  HUNDRED  FEET  DOWNSTREAM  (NORTH)  OF  THE  PRESENT 
SITE.  THIS  RELOCATION  PROVIDES  FOR  A SMOOTHER  ROAD  ALIGNMENT  AS  WELL  AS 
BETTER  SUBSURFACE  CONDITIONS  TO  MINIMIZE  FOUNDATION  COSTS.  TWO  ELEVEN  FOOT 
WIDE  TRAVEL  LANES,  A TOUR  FOOT  SHOULDER  ON  BOTH  SIDES  AND  AN  ADJOINING  SIX 
FOOT  BICYCLC/ PEDESTRIAN  WAY  ON  THE  SPILLWAY  SIDE  MAKE  UP  THE  PROPOSED  ROAD- 
WAY section.  (See  Figure  8.)  Although  somewhat  narrower  than  the  twelve 
FOOT  travelway/ten  FOOT  SHOULDER  COMBINATION  RECOMMENDED  BY  AASHO,  THE 
NEW  ROAD  WILL  BE  A MAJOR  IMPROVEMENT  OVER  THE  EXISTING  ROAD  IN  SAFETY  AND 
CONVENIENCE  FOR  ALL  CLASSES  OP'  USERS.  THE  SMOULDERS  AND  B I CYCLE/ PEDESTRIAN 
PATH  SHALL  BE  CARRIED  ACROSS  THE  PROPOSED  REPLACEMENT  STRUCTURE.  CABLE  GUARD 
RAIL,  WHICH  AFFORDS  A MORE  UNOBSTRUCTED  VIEW  OF  THE  PONDS,  IS  RECOMMENDED 
TOR  BOTH  SIDES  OF  THE  PROPOSED  ROADWAY  FOR  THE  FULL  EMBANKMENT  LENGTH. 


IT  WIL._  HE  NECESSARY  TO  DREDGE  EVANS  POND  SUBSTANTIALLY  TO  REGAIN  THE 
VOLUME  LOST  TO  SEDIMENTATION.  THIS  WILL  ALLOW  I OR  THE  UTILIZATION  OF  ADDI- 
TIONAL FLOOD  STORAGE  AND  WILL  ENHANCE  WATER  QUALITY  OVER  A PERIOD  OF  TIME. 

AN  ALTERNATIVE  TO  REPLACING  THE  EVANS  POND  STRUCTURE  WOULD  CONSIST  OF 
RAISING  THE  WALLWORTH  DAM  APPROXIMATELY  TWO  FEET  AND  REMOVING  THE  SPILL- 
WAY at  Evans  Pont.  Evans  Mill  Road  would  still  be  more  than  a foot  above 
THE  ELEVATION  OF  THE  FIFTY  YEAR  FLOOD.  EVANS  POND  WOULD  HAVE  A NORMAL 
WATER  SURFACE  APPROXIMATELY  A FOOT  LOWER  THAN  AT  PRESENT.  HYDROSTATIC 
PRESSURE  AGAINST  THE  EMBANKMENT  WOULD  BE  ELIMINATED  FOR  DAILY  FLOWS  AND 
GREATLY  REDUCED  FOR  FLOOD  FLOWS. 

THE  DISADVANTAGES  TO  THIS  ALTERNATIVE  ARE:  THAT  EXTENSIVE  REMEDIAL  WORK 
WOULD  STILL  BE  REQUIRED  ON  THE  ROADWAY  EMBANKMENT;  MORE  DREDGING  WOULD 
BE  REQUIRED  BECAUSE  OF  THE  LOWER  WATER  SURFACE;  SOME  PRESENTLY  UTILIZED 
LANDS  ALONG  THE  LOWER  POND  WOULD  BE  SUBMERGED;  THE  FLOOD  PEAK  ATTENUATION 
EFFECT  FOSSIBLE  WITH  TWO  PONDS  WOULD  BE  REDUCED;  AND  THE  FIFTY  YEAR  TRADITION 
OF  TWIN  PONDS  WOULD  BE  DESTROYED.  THE  PREFERABLE  COURSE  WOULD  SEEM  TO  BE 
TO  REPLACE  THE  EVANS  POND  STRUCTURE. 


EDWARD  H.  RICHARDSON  ASSOCIATES,  INI 

EVAN'S  POND  - DAM  AND  SPILLWAY  CONSULTING  ENGINEERS 
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